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Procedure I - Net Photosynthesis Rates - 100% Illumination

Complete the tables below using your data and information found under the Background tab (see the Summary of Needed Formulas section)
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	Leaf
Sample
Type
	Illumination
Level
	Oxygen
Concentration
Change Data (ppm)
	Elapsed
Time
(s)
	Oxygen
Change Rate
(ppm/s)

	Sun-
Adapted
	100%
	22.94
	40
	0.5735

	Shade-Adapted
	100%
	13.92
	40
	0.348


		
	Leaf
Sample
Type
	Illumination
Level
	Carbon Dioxide
Concentration
Change Data
(ppm)
	Elapsed
Time
(s)
	Carbon Dioxide
Change Rate
(ppm/s)

	Sun-
Adapted
	100%
	-22.94
	40
	-0.5735

	Shade-Adapted
	100%
	-13.92
	40
	-0.348






Observations and Questions

[1] How is chlorophyll involved during photosynthesis?

Chlorophyll in the chloroplast of the leaves absorbs energy from the sun which carbon dioxide, water and this energy are the reactant of the photosynthesis o produce carbohydrates, water, and oxygen. These products are used to produce complex carbohydrates, protein and fatty acids. 

[2] What are enzymes? What role do they play in biological and chemical reactions?

Enzymes are the substances that are used to speed up the rate of biological and chemical reaction without them being altered in the reaction. They are used to catalyze biological and chemical reactions by speeding or lowering the rate of the reaction. 

[3] How might differences in enzyme concentrations affect rates of photosynthesis and respiration?

An increase in enzyme concentrations increases the rates of photosynthesis and respiration and a decrease in enzyme concentrations decreases the rates of photosynthesis and respiration.

[4] Show your oxygen change rate calculation for the Sun-Adapted data run.







=0.5735

[5] Show your carbon dioxide change rate calculation for the Shade-Adapted data run.







=-0.348



[6] Review the chemical reaction for photosynthesis and then carefully examine your results from Procedure I. Do your results support the relationship between oxygen and carbon dioxide shown in the chemical reaction? Explain. Cite your results as part of your explanation.

Photosynthesis uses light energy from sunlight to manufacture plant’s food from carbon dioxide and water releasing oxygen as byproduct as shown in the equation below 

6CO2 + 6H2O ---------> C6H12O6 + 6O2

From the equation, it is clear that the amount of carbon dioxide used in the reaction is equal to the amount of oxygen released during photosynthesis (both gases has equal number of molecules as shown in the balanced equation). 
[bookmark: _GoBack]This experiment supports the relationship between the two gases in the equation. From this experiment, the rate of change of oxygen is equal to the rate of change in the amount of carbon dioxide but oxygen exhibits positive change while carbon dioxide shows a negative change. This means that oxygen is being produced as carbon dioxide is being consumed in the reaction. Example in sun-adapted leaf, the oxygen change rate was 0.5735 ppm/s while carbon dioxide change rate was -0.5735 ppm/s

[7] Using your results for change in oxygen concentration as a reference, discuss whether your results from Procedure I confirm research findings about differences in the amount of chlorophyll production for sun-adapted and shade-adapted leaves.

The findings of this test does not confirm the difference in the amount of chlorophyll between sun and shade adopted leaves. Sun adopted leaves shows a high rate of change in oxygen concentration than in shade adopted. This infers that the rate of photosynthesis in sun adopted leave is more than the shade adopted leaves. From the discussion, the shade adopted has high amount of chlorophyll than sun adopted. It would be expected that the shade adopted would have produced higher amount of oxygen than light adopted under the equal intensity. 

[8] What is the difference between photosynthesis rate and net photosynthesis rate? Which rate are you determining in this procedure? Explain.

Photosynthesis rate can be defined as the total rate at which carbon dioxide fixation or rate of reduction of carbon dioxide takes place without taking into accounts the total amount of carbon dioxide that is lost during respiration and used in the photosynthesis. On the other hand, net photosynthesis rate is gotten after subtracting the rate at which carbon dioxide is lost during the respiration. Thus, net photosynthesis refer to a measurement of the carbon balance which is also referred to as net carbon gain. In this procedure, 
Net carbon gain = Carbon gain in photosynthesis – Carbon loss in respiration

This test measures the net photosynthesis. This is because the change in concentration and carbon dioxide and oxygen are behaving in a manner that as one increases, the other decreases

[9] Explain why (or why not) you would expect respiration to occur when the illumination is 100%?

Respiration is a continuous process which occur in both sunlight and darkness. It is not affected by the amount of illumination. Thus the process will still occur when illumination is 100% since the cellular respiration usually produces the energy to cells and organelles for the homeostatic activity. 


Procedure II - Respiration Rates - 0% Illumination Data Run


Complete the tables below using your data and information found under the Background tab (see the Summary of Needed Formulas section)
4
	TableTop Science – All Rights Reserved
	
3
	TableTop Science – All Rights Reserved	


	Leaf
Sample
Type
	Illumination
Level
	Oxygen
Concentration
Change Data (ppm)
	Elapsed
Time
(s)
	Oxygen
Change Rate
(ppm/s)

	Sun-
Adapted
	0%
	-15.05
	40
	-0.37625

	Shade-Adapted
	0%
	-9.03
	40
	-0.22575


		
	Leaf
Sample
Type
	Illumination
Level
	Carbon Dioxide
Concentration
Change Data (ppm)
	Elapsed
Time
(s)
	Carbon Dioxide
Change Rate
(ppm/s)

	Sun-
Adapted
	0%
	15.05
	40
	0.37625

	Shade-Adapted
	0%
	9.03
	40
	0.22575



Observations and Questions


[10] Sample Calculation: Show your oxygen change rate calculation for the Sun-Adapted data run.






=-0.37625




[11] Sample Calculation: Show your carbon dioxide change rate calculation for the Shade-Adapted data run.





 
=0.22575



[12] What would be the photosynthesis rate if you measured it at 0% illumination in Procedure II? Explain your answer. Cite your results from Procedure I to assist with your explanation.

Since photosynthesis rate is usually measured in terms of change in concentration of oxygen as well as carbon dioxide; at 0%illumination the rate of change in oxygen in the sun adapted leaf system would be 0.5735ppm/sec while that of the shade adapted leaf system would be  0.348ppm/sec.


[13] Cite your results for the change in carbon dioxide concentration in Procedure II as a reference and compare the rates of cellular respiration for sun-adapted and shade-adapted leaves. Explain the biological principles/bases underlying this comparison.

The rates of cellular respiration for sun-adapted (0.37625 ppm/s) is higher than that of shade-adapted leaves (0.22575 ppm/s). This is because shade-adapted plants produce less of the key enzymes that catalyzes photosynthesis and cellular respiration than sun-adapted plants produce


Procedure III - Low-Light Net Photosynthesis Rates - 15% Illumination

Complete the table below using your data and information found under the Background tab (see the Summary of Needed Formulas section)


	Leaf
Sample
Type
	Illumination
Level
	Oxygen
Concentration
Change Data (ppm)
	Elapsed
Time
(s)
	Oxygen
Change Rate
(ppm/s)

	Sun-
Adapted
	15%
	5.13
	40
	0.12825

	Shade-Adapted
	15%
	13.92
	40
	0.348
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Observations and Questions

[14] Sample Calculation: Show your oxygen change rate calculation for the Sun-Adapted data run.
 




 
= 0.12825


[15] Based on the data you collected in Procedures I (100% illumination) and III (15% illumination), which system of leaves produces the most oxygen: Sun-adapted or shade-adapted? Explain how your results support your answer.

Shade adopted leaves produced more amount of oxygen meaning the rate of photosynthesis is more in than in light adopted. Thus the shade adopted leaves have more chlorophyll than light adopted leaves. 


[16] Are your results from Procedure II and Procedure III consistent with research findings that there are differences in chlorophyll production and enzyme activity between shade-adapted leaves and sun-adapted leaves? Explain your reasoning. Cite your results from Procedure II and Procedure III to support your explanation.


The results from Procedure II and Procedure III are consistent with research findings that there are differences in chlorophyll production and enzyme activity between shade-adapted leaves and sun-adapted leaves. For enzymes, it is clear that shade adopted leaves have lower rates of enzymes activity due to lower rates of production carbon dioxide as compared to light adopted. For chlorophyll, it is clear that the shade adopted leaves are able to produce higher amount of oxygen under low intensity than light adopted. 






	
